K+ transport in 'tight' epithelial monolayers of MDCK cells. Evidence for a calcium-activated K+ channel.
Measurements of 86Rb efflux across the apical and basal-lateral aspects of intact monolayers of 'high-resistance' MDCK cells mounted in Ussing chambers have been made. A transient increase in 86Rb efflux across both epithelial borders upon stimulation with adrenalineeeeeee or ionophore A23187 is observed. The increased 86Rb across the basal cell aspects is of greatest quantitative importance. Measurements of total cellular K+ contents by flame photometry of tissue extracts indicate a net loss of K+ following adrenalin addition. The effects of adrenalin and ionophore A23187 upon 86Rb efflux are abolished in 'Ca2+ -free' media. The properties of the Ca2+ -dependent increase in 86Rb efflux show similarities to Ca2+ -activated K+ conductances in other tissues, notably human red cells, including inhibition by quinine (1 mM), tetraethylammonium (25 mM) and insensitivity to bee venom toxin (apamin) (25 nM). Adrenalin is only effective when applied to the basal bathing solution suggesting that the receptors mediating adrenalin action are located upon the basal-lateral membranes. Half maximal stimulation of 86Rb efflux by adrenalin is observed at 9.1 X 10(-7) M. The action of various adrenergic receptor agonists and antagonists are consistent with adrenalin action being mediated by an alpha-adrenergic receptor.